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ITINERARY 
o.o o.o Caravan assembles in front of Millstadt Consolidated Grade School, 
heading east. 
0.1 0,1 Stop. Turn left. Entering by-pass 50 and 163. 
1.0 1.1 Note strip mine waste pile on right. 
0,6 1,7 Turn right. Entering road to Midwest Coal Company. 
0.1 1.8 Note soil profile developed on loess on right. 
0.3 2.1 
0.2 2.3 
0.5 2.8 
0.6 3.4 
0.5 3.9 
1.6 5.5 
0.6 6.1 
0.4 6.5 
The sequence is as follows: f:t.. ·In· 
Gray humic loess 7 
Buff colored loess 2 
Reddish brown loess with small black con-
cretions, deeply weathered 6 
Reddish brown and light gray loess, mottled 
and deeply weathered 1 6 
Brown loess, hard and compact 10-12 
Loess is an accumulation of fine wind-blown material. Soils through-
out this region are developed upon this type of material and are very 
fertile. 
Turn left, Midwest Coal Company processing plant, 
Turn right, then jog left. Enter strip mine haulage road. 
Note reforrestation of abandoned spoil piles with conifer and deciduous 
trees on right and left. 
Note reclaimed spoil piles and 1orchard planting on left. 
Note flatness of upland surface. , 
Stop, Route 158. Continue ahead. 
Turn left, descend hill into strip pit. 
SIQP NO. 1. Pit of the Midwest Coal Company. Park along roadside. Be 
extremely cautious, rock on the high wall may fall at any time. 
The section is as follows: f1. ln· 
Loess 20 
Till, deeply weathered 5-8 
Sandstone and sandy limestone, fossiliferous 5 
Shale, greenish gray 1 
Shale, carbonaceous, position of the James-
town coal 3 
Shale, greenish gray, largely structureless 1-5 
Limestone, thinly banded, hard, brittle, 
dark gray, fossiliferous - brachiopods and 
crinoid plates 5-7 
Shale, black, slaty, contains fish scales 
and small circular brachiopods (Orbiculoidea) 3 6 
Coal, No. 6 6 
Underclay, only where coal has been stripped 
At this stop we have an opportunity to see a typical succession of 
Pennsylvanian strata. The different rock layers illustrate the frequent 
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0.7 7.2 
0.3 7.5 
1.0 8.5 
0.9 9.4 
0.1 9.5 
1.2 10.7 
0.7 11.4 
0.2 11.6 
o.o 11.6 
0.1 11.7 
0.7 12.4 
0.1 12.5 
o.o 12.5 
2 
environmental changes that occurred during the Pennsylvanian period as 
the sea-level raised and dropped many times. Each time the land went 
through this cycle, a characteristic group of sediments were deposited; 
each a reflection of the environment that prevailed at the time. Toward 
the back of the leaflet is an illustration that shows the sediments de-
posited during a cycle of sedimentation such as occurred during the 
Pennsylvanian period and the order in which they occur. The cycle, or 
cyclothem, ideally consists of ten units, but they are all seldom present. 
At this stop we begin with the coal, bed 5 on the illustration. We may 
have an opportunity to see the underclay (bed 4). 
The coal is the result of accumulations of arrested decaying vegeta-
tion in large swamps. The underclay on which the coal rests is thought 
to be the soil or host rock in which the coal swamp forrests grew - the 
black shale above the coal is believed to have been deposited in stagnant 
lagoons connected with the sea. The limestone and gray shale was deposited 
in the waters of the open sea. At stop 2 we will see the lower as well 
as the upper part of a cyclothem. 
Note the large walking drag-line used to strip the overburden off 
the coal. 
Re-enter main haulage road and turn right. 
Stop, turn right. Enter Route 158, east. 
Turn hard left. Caution, this is a very dangerous ClU've. 
Note flat loess-covered till plain. 
Note relatively leveled and gras-sed-over spoil piles on left. 
Caution, slow, rough bridge. 
Note loess banks on both sides of road. 
Note gravel at base of loess on left. 
Slow, rough bridge. 
Note slumping of loess banks on left and right. 
Note loess bank on right. 
Caution, rough bridge. 
STOP NO. 2. Park along roadside. Walk up stream on left side of the 
road. 
In this exposure we see the outcrop of the No. 2 coal and associated 
sediments. The section is as follows: fi. In· 
Sandstone, pinkish green, thin-bedded, 
micaceous 15 
Shale, gray, fine 0-4 
Shale, dark gray, carbonaceous 6-8 
Shale, black, Linguloid, pyritic 6 
"Clod," dark gray shale, fine, carbonaceous 0-3 
Coal No. 2 2-4 
Underclay, dark gray, carbonaceous, stigmarian 4 
Underclay, light gray, fine, stigmarian 3-5 
Sandstone, very fine quartz sand, very pure 
in part, gray, thinly laminated 5 
J 
0.3 12,8 
1.8 14.6 
0.6 15.2 
0.6 15.8 
1.1 16.9 
0.3 17.2 
3 
The No, 2 coal is very thin in most of western Illinois. The under-
clay beneath the coal is the famous Cheltenham clay. It is the source 
of clay for a large brick and tile industry at Alton and St. Louis. The 
bricks manufactured from this clay will withstand high temperatures. 
Stop, turn right. Caution on entering Route 163. 
Slow, jog right and left and right over temporary bridge. The bridge 
was washed out during the flood of last June. 
Slow, turn left. Caution, dangerous curve. 
Note flatness of upland surface. The loess is very thick on this upland. 
Note terrace surface on distant right. 
SIOP NO. 3. Back-water terrace consisting of loess and interbedded silts. 
The section is as follows: 
Loess, dark gray, zone A 
Loess, buff, leached and oxidized, zone B 
Loess, brownish gray, zone Band C 
Silt, gray, finely laminated 
Silt, grayish brown, iron-stained, with dark 
concretionary pebbles 
Loess, brown to gray, compact, weathered, soft, 
calcareous concretions near base 
Silt, iron rich, weathered 
Silt, gray, very fine, soft, plastic, fairly 
1 
2 
2 
2 
~. 
6-10 
6 
6 
6 
3-5 
large calcareous concretions 3 6 
During the Pleistocene period or Ice Age, four large continental 
glaciers invaded Illinois. Only one of the glaciers, the third or 
Illinoian reached the Millstadt area, but glacial conditions further 
north affected the climate, geology, and topography of this region due 
to its proximity to the Mississippi River. The valley of Hickman Creek 
was greatly affected by both the Illinoian and Wisconsin glacial periods. 
The outer boundary of the Illinoian glaciation crosses this region 
in a northwest-southeast direction at approximately this point. The ice 
of the Illinoian glacier blocked the mouth of Hickman Creek and the valley 
became a lake in which approximately 30 feet of fine outwash sand and 
silt was deposited. Most of this sand and silt has since been removed by 
erosion from the valley, but remnants are still present in some of the 
steep banks of the stream about one mile north. 
The fourth or Wisconsin glacier only reached as far south as Shelby-
ville, but much of the melt-water from this glacier came down the Missis-
sippi River by way of the Illinois and Rock rivers. During periods when 
the Wisconsin ice sheet was melting rapidly, the whole of the Mississippi 
valley, here five miles wide, was flooded~ These flood-waters also flooded 
Hickman Creek valley. Each time the valley was flooded a layer of silt 
was deposited. After the flood-waters receeded, the Mississippi River 
floodplain would dry out and the wind whipping across it would pick up 
the fine sand and silt and spread it out over the upland. This wind-
blown material we call loess. Each of the two silt beds present in this 
terrace represent deposits laid down during time of flood, while the loess 
between and upon the silt layers represent wind-blown material carried by 
the wind from the adjacent Mississippi valley. 
l 
4 
0.2 17.4 Note the valley flat. 
0.4 17.8 
0.6 18,.4 
0,6 19.0 
0,2 19.2 
Note the two terrace levels on right. 
Note the large sinkholes on left. The bedrock underlying the loess is 
limestone belonging to the Ste. Genevieve formation. This limestone 
can be seen exposed in the bottom of the sinkholes on the left. 
Stop. Cross county road, continue ahead. 
Note Karst topography. 
0.2 19.4 SIOP NO. 4. Sinkholes or Karst topography. Note the extremely deep 
sinkhole on right. 
0.6 20.0 
0.5 20.5 
0.2 20.7 
0.5 21.2 
0.1 21.3 
For the last mile we have been traveling through a sinkhole country. 
This type of feature is referred to as Karst topography. Sinkholes 
develop only in regions that are underlain by thick highly jointed lime-
stone, Rain falls upon the earth, takes on some of the organic acid, 
enters the joint planes and then attacks the limestone. The waters move 
along the joint planes, constantly enlarging them. With time the joints 
widen sufficiently to allow the surficial materials to fall into the 
widened crevices. Extensively developed, the dissolved joint systems 
become caverns and caves. 
· There are four prerequisites for maximum Karst development. First, 
there must be present at or near the surface a soluable rock. Secondly, 
and one of the most important factors, this soluable rock should be 
dense, highly jointed, and preferably thin bedded. A highly permeable 
rock is unfavorable because the rainfall will be absorbed and move through 
the whole body of the rock rather than concentrate along joint and bedding 
planes. Permeability as permitted by numerous joints and bedding planee 
in very favorable if the rock is soluable. The Ste. Genevieve and St. 
Louis limestones of Mississippian, Meramecian age which underlie this 
upland region are soluable, relatively dense, thin bedded, and highly 
jointed. 
A third condition essential to Karst development is that there exist 
entrenched major valleys below uplands underlain by sol\Jable and well 
jointed rocks. This condition is essential so that the water that enters 
and flows along the joint planes has an outlet. We will see one of these 
outlets at Stop 8. The Mississippi River is deeply entrenched below this 
limestone upland. Hickman Creek also plays a minor role as an outlet for 
some of the subterranean water. Finally such a region as this should be 
one with at least a moderate amount of rainfall. 
Note sinkhole in early stage of formation on left. 
Note the deep sinkholes filled with water. These sinkholes have became 
plugged with in-washed loess . 
Start descending hill into Cement Hollow. Cement beds in the upper part 
of the ~ .~rarsaw formation were formerly mined in this hollow-
Note oil well on right. 
§TOP NO• 5. Salem-Warsaw formations, abandoned mine in cement rock at 
top of Warsaw formation. 
7 
5 
For the past six miles the rocks underlying the loess have been 
gently rising so that older and older rocks appear at the surface. Here 
we see the lower part of the Salem limestone and the upper part of the 
Warsaw formation, both of Mississippian age. The Salem limestone is very 
pure and coarse grained. Many of these beds are oolitic and fossilifer-
ous. Oolites are small spherical··shaped bodies of lime ·carbonate with 
a concentric structure, like the layers of an onion. 
The upper part of the Warsaw formation at this stop consists of 
clayey bluish gray limestone or dolomite in some places and coarse 
crystalline limestone. These upper clayey beds make excellent natural 
cement, The mine at this stop was in operation about 1866. The rock 
mined was milled and used locally. 
In the stream is a thin bed of coarse crystalline limestone contain-
ing many spiriferoid brachiopods, crinoid plates, and bryozoa. 
Note that the rocks dip gently toward the east. We are on the east 
flank of the Waterloo-Dupo anticline. An anticline is an upfold in the 
rocks, like an arched bridge over a stream or railroad. 
0.3 21.6 Note the oil wells and wooden tank battery on right. 
0.2 21.8 SIOP NO, 6. West flank of Dupo anticline. 
In the stream on the left side of the road are steeply dipping lime-
stone beds of the St. Louis formation. You will note that the dip is 
much greater than that on the east flank which we saw at Stop 5. ~fuen 
one limb of an anticline dips greater than the other it is asymmetrical. 
Several of the joints in the limestone are filled with crystalline 
calcite. This is direct evidence that the rocks were subjected to con~ 
siderable tension during the folding. The date that this anticline was 
formed in not definitely known, but took place at some time during the 
long interval between the Coal Period (Pennsylvanian) and the Ice Age 
(Pleistocene). Later the creek cut its valley down into the bedrock and 
revealed this cross-section of the anticline. 
The Waterloo-Dupo anticline extends for a distance of 18 miles from 
the vicinity of Waterloo, through Dupo and into St. Louis, Missouri. Oil 
was discovered in the Dupo oil field in the fall of 1928 by the Ohio Oil 
Company on top of the bluff just to the north. The discovery well pro-
duced 150 barrels of oil in the first 24 hours. During the spring and 
summer of 1929, more than 200 wells with initial productions ranging 
from 50 to 350 barrels were drilled in the Dupo field. About 160 of 
these wells were drilled in the city of Dupo. The field covers an area 
of approximately one square mile; it is two miles long in a southeast 
direction, and has an average width of half a mile. 
The oil in the Dupo field comes from the upper 30 to 50 feet of the 
Kimmswick or "Trenton'' limestone of Ordovician age, the top of which is 
reached at depths ranging from 400 feet in the river bottoms to 750 feet 
on the bluffs. Production in the Qupo field in 1955 was 28,000 barrels. 
Total production to the end of 1955 was 2,810,000 barrels. 
0.3 22.1 Stop, turn right on Route 3, 
0.3 22.4 Note strongly dipping beds of St. Louis limestone on right. These beds 
are on the west flank of the anticline, 
0.3 22.7 Note quarry operation in the St, Louis and Salem limestones on right. 
0.3 23.0 
0.1 23.1 
o.J 23.4 
o.o 23.4 
0.1 23.5 
o.o 23,5 
0.1 23.6 
0,1 23.7 
0,1 23.8 
0.8 24.6 
1.1 25.7 
o.o 25.7 
0.1 25.6 
o.o 25.8 
1.1 26.9 
o.o 26.9 
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Note the wooden oil storage tanks on the fight. 
Enter village of Dupo. 
Turn right off highway and enter parking azea of Dupo Community High 
School. 
srgp NO. 7. LOCH. The front part of the Gymmaslum will be ope-n for 
your u.se. Reassemble on south side of s-chool west of Football field 
immediately after lunch. 
On the bluff directly east of the school, a new qUarry is being 
opened by the Col\lnbia Qua:rry Company. The St. Louis, 5alem and !'far saw 
formations are well exposed a long a nw ro.ad conetructed by the cGmpany 
on the south side of the re-entrant valley. Note the formations dip very 
gently to the northeast. These bed& are on the gently dlpplng east fla-nk 
of the Waterloo-Dupo anticline. Dupo C.oanuni·ty Hi9h is located approxi-
mately on the crest of this anticline. 
The section at the quarry is as follows' ft. ln· 
St. Louis limestone 150 
Salem limestone 79 
Warsaw formation 70 
Turn left. 
Stop, proceed ahead. 
Stop, proceed aheadw 
Stop, pro~eed ahead. 
Stop, turn right. Re-enter Route 3. 
Note bluff on right. Rocks continue to dip gently to the northeast. 
Caution, railroad crossing. 
Turn right. 
Cautlon, rough road, 
Jog right. 
Turn left. 
STOP NO. 8. Falling Springs Park. Walk east to Falling Springs. 
At this stop we see where a cavern arxJ joint system carrying waters 
from the upland region to the east has been cut open by the development 
of the Mississippi River trough, Note the numerous caverns at approxi-
mately th-e same position alo.ng the bluff face. In times of heavy rain-
fall, water also pours from these caverns. This is the end of an under-
ground drainage system which has its beginning in the sinkholes to the 
east. 
Approximately the lower 70 feet of limestone in the bluff section 
belongs to the St. Louis formation and the uppel' 30 feet to either the 
St. Lo-uis or Ste. Genevieve formations. You will notice that one buff 
massive limestone layer stands l)ut rather conspicuously among the light 
gray strata. The top of this buff massive layer is very irregular and 
wavy. This wavy surface marks the position of an uneoAformity. An 
0.2 27.1 
0.1 27.2 
0.3 27.5 
0.2 27.7 
0.2 27.9 
0.3 28.2 
0.1 28.3 
0.1 28.4 
0.3 28.7 
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unconformity is a surface of erosion or non-deposition that separates 
younger from older strata. Thus, after the deposition of the underlying 
massive buff limestone layer, this area was raised above sea level, 
became land, and subjected to erosion which removed part of the original 
massive layer. Differential erosion of the massive bed by running water 
and allied agencies created an irregular wavy surfac~ which was later 
submerged beneath the sea. It was upon this wavy surface that the over-
lying light gray, thin bedded strata were deposited. 
Note the numerous caverns in bluffe 
Abandoned quarry on right. 
Quarry of the East St. Louis Stone Company. 
Turn right, then left. Caution, watch for quarry traffic. 
Note the high loess banks on right. 
r:ot~ storage pile of agricultural ·limestone. 
Stop, turn right on black top road. 
Quarry of the Gasper-Stolle Stone Company. 
STOP NO. 9. Park cars in Y north of large cinder pile. Walk south 
across road to abandoned quarry, Enter quarry along road marked by no 
trespassing sign. 
This quarry is in the middle part of the Ste. Genevieve formation. 
Fossils such as corals, bryozoa, crinoids, brachiopods, and gastropods 
are very abundant especially in the earthy silty weathered limestone 
beds. This is our last stop so take as much time as you would like. 
This is also our last Earth Science Field Trip this fall. We hope to 
see you on April 12, 1958, at Rosiclare in Hardin County. 
The road north of the cinder pile takes you to Route 157. 
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ERAS 
Proterozoic --. 
Archeozoic J 
GENERALIZED GEOLOGIC COLUMN 
FCR THE MILLSTADT AREA 
Prepared by the Illinois ~tate Geological Survey 
PERIODS 
Quaternary 
Tertiary 
Cretaceous 
Jurassic 
Triassic 
Permian 
Pennsylvanian 
Mississippian 
Devonian 
Silurian 
Ordovician 
Cambrian 
EP~HS 
Pleistocene 
Pliocene 
Miocene 
Oligocene 
Eocene 
Paleocene 
Upper 
(Chester) 
Lower 
Niagaran 
Alexandrian 
Referred to as "Pre-Cambrian" 
time 
* Deposits exposed in Millstadt 
area 
FCRMATIONS 
*Recent post-glacial stage 
*Wisconsin glacial stage 
*Sangamon interglacial stage 
*Illinoian glacial stage 
Yarmouth interglacial stage 
Kansan glacial stage 
Aftonian interglacial stage 
Nebraskan glacial stage 
Not present in Millstadt 
area. 
Present in extreme 
southern Illinois only 
Not present in Illinois 
Not present in Illinois 
Not present in Illinois 
*Including Herrin (No. 6) 
coal, No. 2 coal, and 
associated beds 
*Yankeetown sandstone 
*Renault shale and limestone 
*Aux Vases sandstone 
*Ste. Genevieve limestone 
*St. Louis limestone 
*Salem limestone 
*Warsaw limestone 
Keokuk limestone 
Not present in Millstadt 
area 
Dolomite in deep wells but 
only in a short section 
Over 1500 feet of strata 
Present but little data 
available 
No data available 
.. 
~· 
Impermeable Rock 
NO TRAP 
(Oil and ·gas escape to surface) 
FAULT TRAP 
ANriCLINAL TRAP 
Impermea 
STRATIGRAPHIC TRAP 
(pinch-out) 
Impermeable 
CRUSfAL FEATtJlES THAT INFLUEtCE OIL ACCUMULATION 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions especially in lower part. 
Limestone; contains marine fossils . 
Shale, black, hard, laminated; contains large spheroidal concre-
tions ("Niggerheads") and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions commo11 at 
base; plant fossils locally common at base; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven . 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
(26459-11-55) 
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.. ' Plate 
COMMON TYPES of ILLINOIS FOSSILS 
L ithostrotion 
Cup coral Honeycomb coral 
GRAPTOLITE CORALS 
Archimedes 
CYSTOID 
Fen estella 
BRYOZOA 
CRINOID PENTREMITE 
Lingula Orbiculoidea s piriferoid 
Productoid Pentameroid 
BRACHIOPODS 
M -M -C . 
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Plate 2 
COMMON TYPES of ILLINOIS FOSSILS 
"Ciam 11 11 Scallop" 
Straight cone 
PELECYPODS 
curved cone 
Coiled cone 
(Nautilus) 
CEPHALOPODS (/fft 
~. 
High- spired 
Bumastus 
OSTRACODS 
(greatly enlarged) 
Low- spired 
Flat - spired 
GASTROPODS 
Calymene 
(flat} 
TRILOBITES 
Colymene 
(coiled} 
t1.f'1.C . 
